Cholecalciferol treatment restores the relaxant responses of spontaneously hypertensive rat arteries to bradykinin.
The vasodilation and hyperpolarization induced by bradykinin (BK) in the mesenteric vascular bed and mesenteric arteries from spontaneously hypertensive rats (SHR) and from normotensive Wistar rats (NWR), as well as Wistar Kyoto rats (WKY), was investigated before and after prolonged oral treatment with cholecalciferol (125 mg kg(-1) body weight per day) for 3 weeks. The cholecalciferol treatment caused a decrease in the SHR blood pressure, as well as a normalization in the resting potential of the smooth muscle cell membrane of mesenteric arteries and restored their hyperpolarizing response to BK. The concentration-response curves for the vasodilator effect of BK on the mesenteric vascular bed were significantly decreased in SHR and in WKY when compared with NWR. Cholecalciferol treatment improved the maximum responses of the SHR preparation, bringing them to levels similar to those of the NWR preparations, which themselves were unaffected by the treatment. In the presence of apamin, a Ca(2+)-dependent K(+) channel inhibitor, the maximum responses to BK in preparations from NWR or cholecalciferol-treated SHR decreased to values similar to those observed in untreated SHR. Our results indicate that the low responsivity of the SHR resistance vessels to the relaxant effect of BK is due to impaired Ca(2+)-dependent K(+) channels and that reversion of this impairment contributes to the blood pressure reduction caused by the cholecalciferol treatment. However, the mechanism of the low responsivity in WKY remains to be investigated.